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M-MLV (Promega) RNA

cDNA −20℃  

1.3  PCR(qRT-PCR) 

Cf-foxl2 cDNA

(GenBank JN642286)
[11]

P1/P2( 1), β-actin cDNA

(GenBank AY335441)

A1/A2( 1) ABI 7500 Real-time 

PCR PCR: 1 μL cDNA (

cDNA 10 ), P1/P2

A1/A2(2 μmol/L) 1μL, 0.4 μL ROX, 10 μL 2× 

SYBR Green Master Mix, RNAase-free 6.6 μL

: 95℃ 10 min; 40 (95℃ 15 s, 

60℃ 1 min), 1

ABI 7500 system SDS software(version 1.4, 

Applied Biosystems) 2
Ct
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(Least Significant Difference, LSD)
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1.4   

Cf-foxl2 cDNA

P3/P4( 1), DIG RNA Labeling Kit 

(Roche, Mannheim, Germany)
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mol/L NaCl, 7.5 mmol/L Na2HPO4·12H2O, 2.5 

mmol/L NaH2PO4·2H20, 0.1% Tween-20) , 

200 ng/mL K 30 min(37℃); 1× 

PBST , HB  (50% , 100 
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表 1  本实验所用引物序列 

Tab.1  Primer sequences used in this study 

primer 
(5′−3′) sequence(5′−3′) 

/bp 

amplification fragment size 

P1 CCAGTTTGCTCAACTGACGA 
103 

P2 CTGATGTGCTGAGGCATTGT 

P3 
TAATACGACTCACTATAGGGAGATATTTGCTGACAACCACTGC                 

( T7 , T7 promoter sequence is underlined) 
498 

P4 
ATTTAGGTGACACTATAGAAGGGTTCCTCGTCCACACATCTCC 

( SP6 , SP6 promoter sequence is underlined) 

A1 TTCTTGGGAATGGAATCTGC 
303 

A1 GCCAGACTCGTCGTATTCCT 
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Fig.1  Expression of Cf-foxl2 mRNA detected by qRT-PCR in 

Chlamys farreri during the early development. 

1. Unfertilized egg; 2. Fertilized egg; 3. Morula; 4. Blastula;  

5. Trochophore; 6. D-shaped larva; 7. Umbo larva; 8. Creeping 

larva. Different letters indicate significant differences (P<0.05). 
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2  Cf-foxl2 mRNA  

A. ; B. ; C.8 ; D. ; E. ; F1. ; F2. ; G.D ; H. ;  I. 

; J. 7.5 mm ; K. 9.0 mm ; L. 9.0 mm ; FC: ; Fc: 

; Og: ; Sg: . : 20 µm. A0H0. . 

Fig.2  Location of Cf-foxl2 mRNA detected by in situ hybridization in Chlamys farreri 

A. Unfertilized egg; B. Fertilized egg; C. 8-cell; D. Blastula; E. Gastrula; F1. Trochophore (dorsal view); F2. Trochophore (side view);  

G. D-shaped larva; H. Umbo larva; I. Creeping larva; J. Sex undifferentiation gonad of 7.5 mm shell height juvenile; K. Ovary of 9.0 

mm shell height juvenile; L. Testis of 9.0 mm shell height juvenile. FC: follicle; Fc: follicular cell; Og: oogonium;  

Sg: spermatogonium. Scale bar: 20 µm. A0−H0. The negative hybridization with sense probe. 
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Expression pattern of the foxl2 gene in the scallop Chlamys farreri 

during development  
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Abstract: Foxl2 is a female related gene that plays a role in ovarian development and maintenance of function in 

mammals. However, little is know about the expression and function of foxl2 during early embryonic development. 

We investigated the pattern of foxl2 (Cf-foxl2) expression during development in the scallop, Chlamys farreri, 

using qRT-PCR and in situ hybridization. The expression of Cf-foxl2 mRNA was low in the fertilized egg, but in-

creased during development. The level of expression was highest in D-shaped larvae, after which levels declined 

significantly. In situ hybridization revealed that Cf-foxl2 mRNA was evenly distributed in the embryos up to the 

trochophore stage, at which point we observed a strong positive signal concentrated in the ventral surface near the 

concave region of the mouth. The intensity of the signal increased significantly in D-shaped larvae, was strongest 

in the dorsal part of the visceral mass and the margin of mantle, and was distributed symmetrically. Thereafter, the 

signal disappeared until sex differentiation, at which time the signal was only detected in the ovary. Our results 

suggest that the foxl2 gene participates in the regulation of ovarian development. Furthermore, given the persistent 

expression during the early development stages, we hypothesize that this gene plays a role in the development of C. 

farreri. 
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